Abstract-Rapeseeds (Brassica napus oleifera L.) were analyzed for some physical properties production in Kırklareli province. Also some physical properties of rapeseed such as seed moisture content, length, diameter, mass of single seed, thousand seed mass, geometric mean diameter, sphericity, seed volume, density, accumulation angle and friction coefficient have been determined. Kernel moisture, thousand kernel mass, plant length, plant stem diameter, yield of the harvested crop were determined as 8.34 %, 4.74 g, 158.2 cm, 8.10 mm, 3204 kg/ha, respectively. Length, diameter, mass of single kernel, geometric mean diameter, sphericity, bulk density, accumulation angle and friction coefficient were found as 2. 
Introduction
As a of source vegetable oil, canola is a valuable oil crop plant, in fact the second highest produced in the world, following soya. In 2008, 57.86 million tons of canola seeds have been produced in the world in a total area of 30.30 million ha, while out of the approximate 392 million tons of the global vegetable oil production, 57.86 million tonnes have been met from canola [1] . China, Germany, India, Poland, England, France and Canada, in particular, are the most prominent canola oil producers and consumers in the world. In Turkey, canola farming started after World War II by the Bulgarian and Romanian immigrants in Thrace Region and over time it spread to other regions and by 1979 it reached an area of 27 thousand ha. However, after that date use of rapeseed varieties have been prohibited on the grounds that they contain high levels of fatty erucic acid and by 1985, it's farming was reduced to 100 ha. However, after the introduction of 00-type rapeseed varieties (canola) not containing fatty erucic acid and glucosinolate, it has become to be reproduced, particularly in Cukurova and Thrace regions [2] .
In Turkey, the amount of successfully planted oil crop plants in winter conditions, such as canola, is highly limited. Canola farming displays significant similarities with wheat growing techniques, and they are being planted and harvested almost within the same time period (September-July). Therefore, particularly in dry farming areas with heavy cereal production, it becomes crucial as an alternative to cereals. When rosette leaves have already blossomed before winter months, certain aspects of canola, such as being highly durable against colds, not requiring any additional irrigation other than natural precipitation, reaching harvest maturity by July at the latest, being easily harvestable by a combined harvester and yielding more products, on average 30.1 kg/ha, than grains in dry farming conditions [3] makes canola indispensable. Oils containing high levels of erucic acid are harmful for human health, and similarly, cossets containing high levels of glucosinolate are harmful for animal health [4, 5] . Therefore, rapeseed varieties which do not contain erucic acid in their oil, and those not containing glucosinolate in their cossets have been improved [6, 7] . In modern times, 00 type rapeseed varieties containing low levels of (>2%) erucic acid (C22.1) in oil and low levels of (>30 μmol/g) glucosinolate in cossets are called canola [7, 8] .
Canola oil contains 65% oleic, %20 linoleic, 9% linolenic, 4% palmitic and 2% stearic acids on average [7, 9] . Thus, containing over 60% oleic acid, canola oil differs from other vegetable oils (such as sunflower, soya, corn oils) while displaying similarities with olive oil [7] .
It is possible to examine the physical characteristics of agricultural products by taking the single unit of each product variety or bulk stocking type as a basis. The important thing here is to correctly define and present the engineering parameters such as the product's shape, size, volume density and surface area. [10] .
Physical characteristics are highly important in terms of sowing equipment, harvesting, handling, stocking and processing of the canola seed [11] . For the designation of granaries, silos and agricultural machinery, the friction coefficients of the agricultural products on various surfaces are needed. When designing granaries and silos, friction coefficient is used to calculate the vertical load on the membranes. In pneumatic transmission, particularly in high product concentrations, product-membrane friction creates an important resistance force. Flowing characteristics of granulated products are related to friction coefficients. Friction contributes to cutting, meshing and pressing of agricultural products. The movement of a granulated product on a rotating disc is affected by friction.
All these examples indicate that friction is present in almost all agricultural acts and is not to be ignored [10] .
There have been a number of studies performed with the purpose of determining the productivity and physical characteristics of canola seed.
Çalışır et al [11] reported that, 2005, have analysed certain physical characteristics (size, length, diameter, geometric average diameter, roundness, mass of single seed, 1000 seed mass, volume density, final velocity, surface area and porosity) of canola seeds at three different moisture content levels (4.7%, 13 2 , 48,2%-60,6% respectively. The study has concluded that all the dimensions of the canola seed has increased with an increase in porosity, surface area, 1000 seed mass and final velocity, moisture content; volume density and roundness has been reduced with an increase in moisture content; while static and dynamic friction coefficient characteristics have increased when moisture content was increased.
İzli et al. [12] reported that, 2009, have analysed some physical and mechanic characteristics such as size, length, diameter, geometric average diameter, sphericity, 1000 seed mass, surface area, volume density, porosity, final velocity and friction coefficient of three different canola seeds in two different moisture content levels (8 Hazbavi and Minaei [13] reported that 2009, have used standard methods to determine certain physical characteristics such as size, length, diameter, geometric average diameter, sphericity, surface area, volume values and porosity of 7 different canola seeds (Option, Orient, Talaye, Global, Hyola 401, Hyola 308 and Colvert), based on freshness, in 6 different moisture levels ( In this study, the object was to determine the agricultural characteristics (plant size, number of side branch and number of carob in the plant, number of grain in carob) of canola plant which has reached harvest moisture, seed yield, as well as the harvest related physical characteristics (moisture content, 1000 seed mass size characteristics, sphericity, mass of single seed, volume mass, accumulation angle and friction coefficient on 3 different surfaces) of the harvested seed. The distinguishing aspect of the study is that not only the seed characteristics of harvest period Elvis variety canola plant have been determined but also the herbal component characteristics have been defined.
Material and Method

Material
The plant material in the study was Elvis variety winter canola of Brassica Napus L. species. Elvis variety is a fast growing winter canola variety with a strong root and stalk structure, durable against cold, high levels of fat (40-45%) high hectolitre weight and 00 erucic acid level.
Trials took place at a farmer's land in Ürünlü village of Kırklareli city. The 5*20m trail zone has been divided into three parcels and samples of canola plant have been taken.
The trial zone has been made ready for planning by early September. During the seedbed preparations stage, 20 kg/da 20-20-0 composed fertilizer has been broadcasted to the whole trial zone. Planting norm has been applied at a rate of 450 gr/da. No herbicide has been applied but weeds have been removed by the use of a hand hoe. Once the plants have reached the 6 leaf stage, they have been thinned at an interval of 10 cm rows. During the month of March, 26% ammonium nitrate fertilizer has been applied at a rate of 25 kg/da. No irrigation took place. Pesticide has been applied twice in May and June against leaf beetle. Harvesting took place in June.
In addition to the plant material used in the study, a tape line has been used for plant size measurements, a calliper for plant stalk thickness measurement, a micrometre with a precision of 0.01 mm for the measurement of seed lengths, humectant containers to measure the product moisture content, precision balance and microprocessor controlled thermostat and a timer and dryer (drying oven) with a temperature precision of +5 0 C -250 0 C, as well as 3 friction surfaces, galvanized metal, stainless steel and aluminium, to determine the friction characteristics of the material on different surfaces.
Method
Determining the Harvest Related Characteristics of Canola Plant
Depending on the warm or rainy weather conditions and early rising of the variety, canola plant reaches harvest maturity between 40 to 50 days after blossoming. When canola reaches harvest maturity, the stalks, leaves and capsules of the plant completely dry up and turn pale, and a yellow colour occurs. If the seed has turned brown and seed moisture content drops below 10%, it means that it is time to harvest the plant. Maturing in canola plants occurs from bottom to top. Waiting for full maturity in harvesting may lead to cracks and shedding may occur in lower capsules [2] .
Stalk (Trunk) Diameter
25 samples have been taken from the relevant trial parcel for calculating the plant stalk (trunk) diameter. The samples have been measured by the use of a calliper to define the average stalk (trunk) diameter value.
Measuring the plant length
25 samples have been taken from the parcels at the trial zone to measure the plant length. Samples have been cut by scissors right above the soil, and measured by a tape line to define the average plant length values.
Counting the amount of side branches
25 sample plants have been taken from all parcels to count the number of side branches and the figures have been divided to the number of samples to define the average number of side branches.
Counting the number of carob (capsule) in the plant:
Once the canola flowers are inseminated, the ovarium develops, and fruits in the shape of capsule or carob with approximately 10-26 seeds occur inside, the fruits consist of two sections, divided by a placenta (membrane) [2] . 25 samples have been taken from the parcels at the canola trial zone and the number of carobs per plant has been counted before dividing the total figure to the number of samples to define the average values.
Counting the number of grains in the carob
25 samples have been taken from the parcels at the canola trial zone and the number of grains per carob has been calculated, before dividing the total figure to the number of samples to define the average values.
Defining the field product yields
In order to define the field yield, samples have been taken from three different parts of the field within a 1 square meter area before harvesting the measured parcels, the samples in this section have been manually harvested, the product has been weighed and average values have been calculated, which have been related to the yield per decare [14] .
In this equation; Q T : Field grain yield (kg/da) qt : Grain yield total of the samples (gr/m 2 ), n : Number of samples taken from the fields.
Defining the Harvest Related Characteristics of Canola Seed
Defining the seed moisture content
Harvesting of canola plant takes place when the moisture of the seed is below 8-10% [15] . In order to confirm whether the product has reached harvest moisture, samples have been taken at certain intervals during the harvest period, and the moisture content of the seed has been defined in conformity to the standards [16] . Seed moisture content has been calculated by using the following equation on the basis of freshness. 
Defining the thousand grain mass
Certain amounts of samples have been taken from the harvested product to define the thousand grain mass and divided into groups of 100, and these groups of 100 samples have been weighed 4 times. Scale averages of the 100's groups have been taken and this average has been multiplied by 10 to find out the 1000 seed mass of the product [17] .
Defining the seed lengths
In order to calculate the seed lengths, 10 sample groups containing 100 seeds have been randomly selected and then their related length, width and diameter values have been measured.
Defining the sphericity and geometric average diameter values:
Sphericity value is a scale of the disfigurement of the seed too [18] . Based on the seed length, the sphericity and geometric diameter values of the canola seed have been calculated by using the below equations [19, 20] .
In these equations, 
Defining the grain volume
Grain volume has been calculated in accordance with the weight of the fluid replaced by the grains placed into the liquid (toluene) [21, 22] . With this purpose, 50 canola seed grains have been used in 3 repetitions and the average bulk density has been calculated.
Defining the accumulation angle
Cleaned seeds have been carefully placed inside a vertical cylinder and then slowly poured. The height and base diameter of the resulting cone shaped seed pile have been measured to calculate the accumulation angle by using the below relation. This has been repeated 24 times to determine the average accumulation angle [23, 24] . 
Defining the friction coefficient:
In order to determine the friction characteristics of the material on different surfaces, 3 different friction surfaces, galvanized metal, stainless steel and aluminium, have been used. Before conducting the friction test, the product should be skid sufficient times (50 times) on the friction surface, hence preparing the friction surface to the product [10] .
For the purposes of defining the friction coefficient (µ s ) of the piled product, a dipping plated measurement device has been used. The dipping plated measurement device has a plate with an adjustable angle. In this mechanism, friction plate's inclination is increased until the moment the product starts to slide. The (ϴ) tangent of the angle between the bed and the dipping plate has been taken as the friction coefficient. This procedure has been repeated 10 times to measure the required sliding heights for then to be able to move in 3 different friction plates. By using the sliding heights the friction coefficients in different friction materials have been found [25, 26] . µ s = tanϴ (6)
Result and Discussion
Results Related to the Characteristics of Canola Plant
As well as the harvesting method, canola harvesting is also affected by various generative characteristics such as stalk thickness of the plant, plant length, number of side branches, number of carobs etc. Therefore, the plant characteristics of the Elvis variety canola and field product yield have been defined after harvest at the trial field. The results related to these characteristics have been presented in Table 1 . Reviewing some of the previous studies indicate that seed yield values have been calculated as 2593 kg/ha [27] , 2777 kg/ha [28] , 3097 kg/ha [29] , 2357 kg/ha [30] , 2466 kg/ha [31] and 2180 kg/ha [32] . Looking at these values, our yield value (3204 kg/ha) seems to be very high. It is assumed that the reason for this seed yield value to be higher than those reported by other researchers is due to the variety characteristic of the seed and early planting period.
Plant stalk (trunk) thickness has been defined as 8.10 mm, plant length as 158.2 cm, number of side branch as 8,9, number of carob per plant as 358.3 and number of grains per carob has been defined as 27.1. According to some studies related to winter canola; plant length values have been defined as 178.2 cm [33] , 152.0 cm [34] , 156.9 cm [32] . Number of side branches have been defined as 8.5 pcs. [35] , 8.1 pcs [32] ; while number of grain in the carob have been defined as 28.0 pcs/carob [28] , 26.35 pcs /carob [36] , 30 pcs /carob [32] and 25.3 pcs /carob [37] . Number of carobs in plant, on the other hand, have been defined as 336.0 pcs [38] and 338.7 pcs [32] .When we compare the values defined for plant in this study conducted under Kırklareli conditions, with the results of other studies, it can be said that the plant characteristics defined in other previous researches are in parallel to our data.
Conclusions Related to Canola Seed's Harvest Related Features
Moisture content related average of the canola seeds acquired from the trial zone during harvesting has been defined as 8.34% and product harvesting has been started on the assumption that sufficient moisture level required for harvesting has been reached. Some physical characteristics of the seed observed at 8.34% moisture content have been presented in Table 2 . Looking at The average sphericity value, calculated by using the length, width and thickness values of the canola seeds with an average moisture content of 8.34%, is 0.88. reviewing the results of similar studies conducted on canola seed, Razavi et al. [20] reported [12] reported that (2009) Looking at the results given in Table 2 , we can say that the average 1000 seed mass of the canola seeds used in the study was 4.74 gr, while mass of single seed was 0.0047 gr. Similarly, Razavi et al [20] reported that (2009) 1000 seed mass of the canola seed they have used in their study was 3.06-4.84 g; while Çalışır et al [11] reported that (2005) the mass of single seed value as 0.0040-0.0065 gr. Based on the results of the study, accumulation angle of the canola seed has been calculated as 29°. A similar result was reported by [20] , where the accumulation angle value has been reported to vary between 25.37-28.54°.
According to
Analysing the results related to friction coefficient, which is an important parameter in almost every postharvest works, it has been observed that Elvis variety canola seed displays different friction behaviours on different friction surfaces. The study has concluded that the lowest friction coefficient was on stainless steel surface by 0.288. This value has been calculated as 0.305 on aluminium surface, while on galvanized metal surface, it has reached maximum value and was reported to be 0.318. Similar findings have been reported by [20] . Researchers have calculated the friction coefficient as 0.301-0.419 on galvanized metal, 0.260-0.414 on fiberglass surface, and 0,358-0,450 on carton surface. Based on the measurements conducted by [12] on galvanized metal surface, albeit depending on variety, they have reported that the friction coefficient values range between 0.244-0.358. The closest value to the friction coefficient value of Elvis variety canola seed, used in our study, on galvanized metal has been observed in Capitol variety (0.314-0.358). On the other hand, friction coefficient values of Jetneuf (0.251-0.274) and Samurai (0.244-0.272) varieties have proved to be very low.
Conclusion
In conclusion, when we compare the conclusions of this study with the data acquired in other studies, we see similarities in general, while the tiny differences between them are assumed to be related to the use of different canola seed varieties and the difference in moisture content of the seeds. The outcomes of this study, related to the plant and seed characteristics acquired during harvesting, shall be useful for the selection and designing of harvest machineries and the equipment to be used for post-harvest purposes for canola plant, which is being widely planted in Turkey.
